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The  spontaneous  emulsification  effect  consists  of  me  formation  of  emulsions  without  any  external  action  casuing 
dispersion  of  rhe  liquid,  with  a  sharp  decrease  cf  surface  tension  at  the  separation  boundary  of  the  two  liquid  phases 
down  to  tenths  and  hundredths  of  one  erg/cm*.  Emulsions  are  spontaneously  formed  on  caution,  with  water,  of  homo¬ 
geneous  mixtures  (solubilized  solutions)  of  water,  a  hydrocarbon,  and  dlphilic  substances,  that  is,  polar  substances 
which  have  an  affinity  simultaneously  both  for  water  anti  the  hydrocarbon-emulsifiers  of  the  soap  type  and  of  the  type 
of  molecularly  soluble  surface  active  compounds:  alcohols,  organic  acids,  amines,  etc.  [1].  Such  mixtures  are 
usually  concentrated  with  respect  to  the  hydrocarbon  and  the  emulsifier.  This  method  of  emulsification  is  widely 
used  in  technology  for  ii:«  preparation  of  coolant  lubrlcanu  used  for  the  treatment  of  metals  by  cutting  and  pressure, 
by  the  dilution  of  mixtures  Known  as  emulsoli  [2].  Emulsols  consist  of  mineral  oiL  s  small  amount  of  water,  some¬ 
times  alcohol,  and  emulsifiers.  High  grade  emulsols  Ibould  have  good  cmulslficabllity,  i.e.,  should  give  highly  dis¬ 
perse'1,  stable,  and  concentrated  emulsions.  The  emulsific ability  of  an  emulsol  is  closely  related  to  the  nature  oi  m 
component  ingredients.  Study  of  this  relationship  i*  cf  great  Importance  for  the  physico-chemical  basis  of  formula¬ 
tions  and  properties  of  emulsols,  and  at  die  same  time  it  has  an  undoub.^d  theoretical  interest. 

The  aim  of  the  present  work  was  to  study  the  dependence  between  the  emulsifying  power  of  substances  in  the 
spontaneous  emulsification  process  and  their  molecular  nature  “their  hydro-  or  oleophilic  nature  in  the  sense  of  an 
affinity  for  water  or  hydrocarbons.  With  this  aim,  the  degree  of  dispersion  of  emulsions  obtained  with  the  same  oil 
b  witli  different  emulsifiers  was  examined  in  relation  to  the  surface  activity  of  the  emulsifiers  at  the  aqueous  solu¬ 
tion-  air  boundary  of  sepAiatlon.  The  suifac';  activity  was  taken  as  a  relative  measure  of  the  hydro-  or  oleophily, 
on  the  general  basis  that  the  more  hydrophobic  a  substance  is,  the  greater  Is  its  surface  activity  lr.  air  "queoui  medium. 

experimental,  and  DISCUSSION  of  results 

The  method  of  microscopi  si  analysis  was  used  to  study  the  degree  of  dispersion  of  spontaneous  emulsions  of 
solar  oil  made  with  ammonium  oleare,  soda  naphthenic  soup,  sodium,  burylnaphthalene  sulfonate  (Nekal),  and  with 
die  mixtures  oleum  oleatc  +  Nekal,  ammonium  oleate  +  PeLov  fcontakt  soda  soap  (sodium  suifonaphthenate). 
Soaps  of  aide  and  naphthenic  acids,  and  neutralized  Petov  kontakt  an  usual  components  of  emulsols;  sodium  butyl- 
naphthalene  sulfonate  was  tested  by  us  as  a  possible  soap  substitute  for  tntulvoli.  These  substances  are  representative 
of  four  different  classes  of  emulsifte't:  fatty  acid  soapt,  naphthenic  soaps,  tijlfonaphthenlc  acid  soaps,  and  synthetic 
detergents  of  the  sulfonate  class.  For  preparation  of  tfef:  emulsolt,  the  »ap,  used  In  the  form  of  a  60-60%  product, 
was  mixed  with  the  oil  by  heating  on  the  water  bath. 


Fig.  1.  Size  distribution  of  emulsion 
1)  501fc  solar  oil  s  50%  sodium  butylnaphtlialene 
sulfonate:;  2)  the  tame  *  SOT,  ammonium  oleate j 
5)  tire  i  f. me  ♦  60%  naphthenic  soap. 


Fig.  2,  Sisie  distribution  of  emulsion  droplets:  1)  Gcv% 
solar  oil  +  40%  ammonium  oleate;  2)  the  same  ♦  40> 
naphthenic  soap. 
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Evaluation  of  the  hydro-  or  oleophily  by  the  surface  activity  was  examined  in  detail  in  another  paper,  together 
with  surface  tension  isotherms,  Fr.m  the  surface  tension  measurement!,  the  emulsifiers  may  be  arranged  in  the  follow¬ 
ing  of  increasing  hydrophily:  amoniun  oleate  <  nsphtheme  soap  <  Petrov  komakt  soap  <  tedium  butylnaphthal- 
ene  s  ilfonste. 

The  distribution  curve  for  droplet  size  for  emulsions  formed  from  emulsols  having  she  ratio  eii:  soap  (anhydrous) 
1:1.  show  that  both  the  relatively  hydrophobic  oleate  ana  ifo  bydtophi,|~  Neka!  give  more  coarsely  dispersed 
emulsions  than  naphthenic  Map,  iilch  occupies  »n  Intermediate  position  in  the  hyiofhsiie  rs'zr  „ '  ;g,  1)„  if  he 
•mulsol  contains  905k  oil,  ulaata  gives  a  relatively  cu.  -a’v  diiptrwd  armtlslen,  nepfemsni?  seap  a  fuvs:  on*,  whU* 
la  the  -ase  of  Nekai  part  of  the  oil  ,s  not  emulsified  at  all  but  separates  on  in  a  'y?r  immediate!  on  dilu^on  of 
the  emulaoi  (Fig.  2). 

Figs.  3  and  4  compare  the  emulsifying  power  of  ammonium  oleate  and  ml  :  .s  of  ammonium  oleate  with 
Nekai.  The  emulsifying  power  oi  •  mixture  of  emulsifiers  is  greater  than  that  of  eacu  ,.uc  separately.  The  degree 
of  dispersion  of  the  emulsibra  increases  with  Increase  of  the  relative  content  of  Nekai.  although  Nekai  itself  is  in¬ 
ferior  to  ammonium  oleate  as  *a  e  Isifler. 


Fig.  3.  Size  distribution  of  emuls'on  droplets: 
1)  60‘S)  solar  oil  +  40%  ammonium  c  lease;  2) 
the  same  +  305b  ammonium  iaeate  .'.  'fa 
Nekai;  3}  the  same  +  1  0%  ammonium  oleate  •* 
30%  Nekai. 


Even  when  the  emulso.  prepaid  with  oleate  only  contains 
much  ics;  oil  (50%)th8n  the  emulwi  with  a  mixed  emulsifier 
(30%),  the  degree  of  dispersion  formed  by  the  latter  is  found  to 
be  somewhat  higher  (Fig.  5).  Si.  !ar  results  were  also  obtained 
for  ;  mixtu.?.  of  ammonium  oleiw.  *«th  Peuov  kontakc  soap: 
the  mixture  crtuTsifles  oil  better  than  dots  oleate  (rig.  a).  The 
degree  of  dispersion  of  the  emulsion  decreases  with  increasing 
concentration  of  sblar  oti  from  50  tv:  70%  in  the  emulsoi. 

We  propose  t>  s  following  possible  explanation  of  the  re¬ 
sults  obtained.  For  a  nuottance  to  fc-e  a  good  cmulsif!-:  it  should 
1  ive  high  surface  acin.iy  at  the  oll/wacer  boundary  of  separation, 
and  a  power  of  forming  an  *dsorp»on-solvotic.ual  envelope  around 
tfte  oil  droplets,  which  hinders  their  coalescence  on  collision. 

As  was  shown  in  a  number  of  papers  by  Rebinder  and  his  coworkers 
[3],  such  sn  envelope  should  have  high  structural  viscosity  or 
strength,  should  Us  readily  hydrated  tin  the  case  of  an  o/w  «i  vi¬ 


sion)  and  should  repair  itself  easily,  or  restore  its  uructur  .it 
local  point*  of  breakage.  The  maximum  stabilizing  action  accord- 
lug  to  Trapezhikov's  data,  correspond:;  -c  an  ruk  vwtional  layer  which  Is  close  to  saturation,  after  which  the  stabilizing 
effect  decreases  sharply  wltl  ic teasing  saturation.  Thus,  the  colloldisadon  of  the  emulsifier  In  'he  surface  layer 
should  not  be  maxlmu!i\but  (.  has  «  cere1"  optimum  value  at  which  the  stabilizing  film  combines  adequate  structural 
strength  with  the  power  of  quickly  repairing  occasional  dimage.  On  the.  basis  of  there  views,  substance*  with  some 
average  degree  of  hydro-  or  ole*'p.ul>  -ho.*  J.  be  the  best  stabilizers.  Strongly  hydropuobie  emulsifiers  have  high  surface 
activity  In  an  aqueous  ok  fom,  but  the  adsorpr  on 
tional  envelops  which  they  form  will  not  hvd:  -,te 
readily  and,  as  the  result  of  ex  ten  roKtwdhta* 
tion  of  the  protective  ftlm,  brittle  fractures  may 
arise  in  ii.,  Strongly  hydrophilic  e>:  “tfiets,  or 
the  other  hand,  wiii  give  rise  to  admrptlonal 
layers  which  are  mobile  »\  .i  well-hydrated,  out 
are  not  sufficiently  itructurized,  and  in  -X  itlon, 
the  initial  degree  of  dispersion  of  the  emulsion 
may  be  low  because  of  the  weak  surfoce  activity 
of  the  emulsifier.  The  combination  of  require¬ 
ments  in  stabilizers  it  provided  by  ‘balanced 
emulsifiers*  In  which  the  pekr  and  non-polar  pasts 
of  the  molecules  are  develop*:  sufficiently  and 
to  appioximately  equal  extents.  These  ar»  emul¬ 
sifiers  of  medium  hydro-  or  oleophily,  a u4  there  - 
fore  of  medium  surface  aedvitv. 


fig.  4„  luxe  distribution  of  emulsion  droplets:  1)  70%  solat  oil 

♦  3a%  ammonium  oleate:  2)  the  same  +  20%  ammonium  oleate 

♦  10%  Neludi  3)  'die  same  ♦  10%  ammanlutn  oleate  +  20%  Nekai. 


Evidently,  Its  our  experiments  she  mixture,  with  eipact  to  the  hydrophilic  and  hydrophobic  em^lsifleri  -o 
and  Nekai-  i«  equivalent  to  a  ’balanced  emulsifier',  When  the  mix  tore  Is  uard,  i  mixed  adscrptlcm-solvationaJ 
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film  is  formed  around  the  emulsion  droplet*.  The  more  oleophilic  component  (oleate)  confers  adequate  structural 
strength  to  this  film,  while  the  more  hydrophilic  component  (Neka!)  gives  it  the  power  of  self- repairing  and  good 
capacity  for  being  hydrated.  Naphthenic  soap,  which  octuple*  an  intermediate  position  between  oleate  and  Nekal 
i  :  surface  activity,  evidently  ha*  the  optimum  ratio  of  polar  to  nonpolar  group*  which  i*  essentially  necessary  for 
good  stabilizing  action.  It  is,  therefore,  an  effective  emulsifier  and  is  superior  to  oleate  and  Nekal. 


Fig.  5.  Size  distribution  of  emulsion  droplets:  Fig.  6.  Size  distribution  of  emulsion  droplets;  1)  <50"% 

1)  59%  solar  oil  +  5u%  ammonium  oleate;  2)  solar  oil  +  40%  ammonium  oleate;  2)  the  same  +  3 0% 

70%  solar  oil  +  10%  ammonium  oleate  ♦  20%  ammonium  oleate  +  10%  Petrov  kontakt  soap;  3)  the  same 

Nekal.  +  10%  ammonium  oleate  +  30%  Petrov  kontakt  soap. 

All  that  has  been  said  above  concerning  the  dependence  between  the  stabilizing  effect  and  the  hydro-  or 
oleophiiy  of  the  emulsifier  applies  both  to  emulsion*  obtaine,  /  mechanical  dispersion,  and  to  spontaneously  formed 
emulsions,  and  in  case  of  the  latter.  Independently  of  the  method  of  their  formation  or  the  mechanism  of  the  process, 
because,  whatever  the  course  of  this  process,  Its  final  result  Is  a  system  which  obeys  the  general  laws  for  disperse  sys¬ 
tems.  The  literature  contains  indications  of  the  high  emulsifying  powers  of  emulsifier  mixtures  in  the  production  of 
emulsions  by  the  usual  mechanical  method  [4].  A  similar  effect  was  also  found  by  Rashkovan  for  a  mixture  of  soap 
and  alcohol  [5],  The  degree  of  dispersion  of  emulsions  obtained  with  such  combined  emulsifiers  Is  higher  than  if 
soap  only  is  used.  The  author'i  explanation  for  this  is  that  the  alcohol,  by  virtue  of  ,ts  high  surface  activity,  favors 
an  increase  oi  the  initial  degree  of  dispersion  of  the  emulsion,  and  the  highly  dispersed  emulsion  formed  will  be  more 
stable,  because  the  alcohol,  which  dissolves  molecularly,  “dilutes'  the  adsorptional  envelope  and  ensure 'hat  it  re¬ 
mains  intact. 

At  the  present  time  it  is  still  impossible  to  determine  the  role  of  emulsifiers  in  spontaneous  emulsification 
completely  and  precisely,  as  the  mechanism  of  this  effect  has  not  been  elucidated  with  ces  aluty.  In  addition  to  a 
sharp  lowering  of  the  imerphase  surface  tension,  which  it  required  for  the  spontaneous  formation  of  a  highly  dis¬ 
persed  emulsion  arid  for  a  stabilizing  effect,  the  following  functions  of  the  emulsifier  may  also  be  noted;  1)  it  assists 
she  mixing  of  large  amounts  of  oil  and  water.,  ar.d  so  makes  possible  the  formation  of  an  emulsol;  2)  it  determines 
the  nature  of  the  continuous  phase  ot  the  emulsol;  3)  it  determines  the  pcptlzability  of  the  system  which,  acceding 
to  the  views  given  iselow  on  the  mechanism  of  spontaneous  formation  of  emulsions,  plays  *  significant  part  in  this 
process.  These,  factors  are  also  closely  related  to  the  molecular  nature  of  the  emulsifier. 

Our  explanation  oi  spontaneous  emulsification  is  based  primarily  on  the  exne.imenially  proved  dependence 
between  the  deg!  of  dispersion  of  the  emulsifier  in  the  solution  and  its  «olubilizing  power.  In  the  work  of  Yurzhenko 
and  Kucher  [71,  Voyutsky  and  Pcregudova  [6],  and  others  |T]  it  U  established  that  the  solubilizing  power  (the  maximum 
amount  of  substance  which  can  be  absorbed  by  a  given  emulsifier  solution)  Increases  with  the  colloidal  nature  of  the. 
solution,  i,e„  with  Increase  of  the  relative  content  of  the  colloidally  dispersed  portion  and  ot  the  micelle  size.  In 
accordance  with  this  direct  dependence  between  the  colloidal  nature  of  the  solution  and  Its  solubilizing  power,  in 
the  case  oi  nonpolar  hydrocarbons  the  specific  solubilization  (In  Yurzhenko’s  terminology),  or  the  solubilization  cal¬ 
culated  pet  1  g  emulsifier.  Is  usually  higher  in  concentiated,  more  highly  colloidal  solutions  than  In  dilute  solutions 
[P.  9],  Evidently,  the  degree  of  colloid) zatlon  of  the  emulsifier  In  the  sols  formed  by  dilution  of  c  Tsoli  is  not 

sufficient  to  retain  in  solution  all  the  oil  contained  in  the  emulsol.  As  a  result,  there  is  a  certain  excess  of  ou, 
winch  separates  out  oi  solution.  Because  of  the  presence  of  the  emulsifier,  the  aggregation  of  the  hydrocarbon  mole¬ 
cules  does  not  continue  at  far  at  the  formation  of  a  continuous  phase,  but  ceases  at  the  fonnationof  droplets  of  a 
definite  size,  the  further  coalescence  of  which  It  prevented,  as  in  mechanical  emciiiflcation,  by  the  ptc-cUve  *d- 
sorptional  layer  formed  on  them.  McBain  [101  in  his  study  of  another  type  of  spontaneous  emulsification  -  in  two- 
layer  systems-  noted  that  #o*j>  does  not  act  as  an  emulsifier,  and  does  not  itself  cause  'he  formation  of  droplets,  but 
serves  as  a  stabilises  tor  droplet*  “that  have  been  formed  by  somt  other  means'. 


This  occurs  in  our  systems  by  the  association  of  the  hydrocarbon  from  *  state  of  molecular  or  colloid  dispersion, 
as  the  result  of  formation  of  a  new  system  supersaturated  with  respect  to  o.l,  on  dilution  of  the  emuisol. 

We  therefore  consider  spontaneous  emulsification  as  s  condensation  process  caus'd  by  a  decrease  of  the  specific 
solubilization  of  the  oil  when  the  emuisol  is  diluted  with  water,* 

The  greater  is  thA  excess  of  oil  at  a  given  dilution,  which  corresponds  to  a  higher  oi*  :soap  redo,  the  more 
highly  concentrated  and  coarsely  dispersed  will  the  emulsion  formed  be  (Fig,  7),  The  higher  is  the  eoncentrationa! 


Fig.  7.  Size  distribution  of  emulsion  droplets:  1)  70*  90lar  oil  +  39%  ammonium 
oleate;  2)  60%  solar  oil  +  40%  ammonium  oleate;  3)  50%  solar  oil  +  50%  ammonium 
oleate. 


coefficient  of  the  specific  solubilization,  I.e.,  the  greater  is  she  increase  of  the  latter  per  unit  if.  ut  of  ccncentra 
tion,  the  more  probable  u  the  formation  of  an  emulsion  of  microscopic  particle  sir*:,  since  the  greater  will  he  tire  ex¬ 
cess  of  oil  on  dilution, If  the  value  of  the  specific  soliibilization  is  constant,  spontaneous  emulsion  formation  should 
not  take  place.  In  Rebinder's  laboratory  [9]  it  was  established  that  soap  gels  containing  solubilized  organic  liquids 
spontaneously  form  emulsions  on  dilution,  while  in  solutions  this  does  r.ot  occur.  In  the  light  of  the  views  put  forward, 
this  fact  may  be  explained  by  the  high  concentration  coefficient  of  the  specific  solubilization  in  the  initial  regions 
of  di :  gels,  with  a  sharp  jump  at  the  sol-gel  transition  point;  for  soli  this  coefficient  is  zero  In  the  cases  studied. 

in  order  that  an  emulsion  should  be  concentrated  and  that,  as  far  as  possible,  tne  greater  part  of  the  added  oil 
should  form  a  highly  dispersed  emulsified  phase,  the  emu',  >1  should  contain  a  large  amount  of  oi)  and  at  the  same 
time  should  be  readily  peptized  by  water.  The  solubilizing  power  of  soap  for  hydrocarbons  Increases  with  its  "hydro- 
phobization*.  for  example,  with  increase  in  the  length  of  the  nonpolar  chain  [8.  9,  12].  We  found  (see  [13],.  that  the 
amount  of  oil  which  can  be  solubilized  is  greater  as  the  maximum  surface  activity  of  the  soap  in  aqueous  solution  is 
higher,  l.e„  as  the  soap  is  more  hydrophobic.  In  accordance  with  this  experimental  result,  the  first  condition  -a 
high  concentration  ot  oil  in  the  emuisol-  may  be  fulfilled  with  a  sufficiently  hydrophobic  emulsifier.  The  second 
condition  requires  more  hydrophilic  properties  In  the  system.  Consequently,  in  this  respect  also  the  best  results  may 
be  given  by  an  emulsifier  of  medium  hydro-  or  oleophily,  such  as  the  napht  icnic  soap  studied  by  us,  or  a  mixture  of 
two  emulsifiers,  *f  of  which,  the  more  hydrophobic  (ole aie)  ensures  the  absorption  of  a  sufficient  amount  of  oli, 
and  the  other,  the  mere  hydrophilic  (Nekal)  confers  better  peptizablllty  to  the  emuisol. 

The  above  concepts  and  experimental  data  lead  to  the  conclusion  that  fi>r  the  preparation  .  a  highly  dispersed 
and  stable  concentrated  emulsion,  with  a  minimum  Moss*  of  oil  in  a  solubilized  state  in  d-  jisperslon  medium,  an 
emuisol  should  be  used  containing,  1)  two  emulsifiers,  one  of  which  is  fairly  hydrophobic,  as  shown  by  its  high  sur¬ 
face  activity  In  aqueous  solution,  and  the  other  is  fairly  hydrophilic  (i.e.,  considerably  less  surface-acuve),  or  2)  one 
emulsifier  of  an  intermediate  character,  i.e.,  with  a  more  clearly  defined  dl  phi  lie  character  and  medium  surface,  ac- 
.ivliy.  An  -xpianauon  of  the  role  ol  emulsifiers  in  the  spontaneous  emulsification  process  and  a  conc!""<>n  concern¬ 
ing  die  choice  of  emuisol  composition  was  given  by  the  p,csen  ihor  in  1940  In  F.  A.  Rebinder's  laudatory. 

*  Increase  of  the  specific  solubilization  with  concentration  may  be  the  consequence  not  only  of  colloidization  of  the 
soap  olution,  but  of  other  changes  In  the  system.  In  some  papers  (tlioie  of  V,.  ,.jtsky  [6,  11)  and  Lawrence  [12])  there 
«re  indications  that  tins  increase  may  be  due  to  change  of  the  micelle  shape  -an  increase  of  the  relative  content  of 
plate-iike  micelles,  which  are  more  accessible  than  are  rpherical  ones  to  penetration  by  hydrocarbons,  and  to  a  dc 
crease  in  their  degree  of  hydration.  However,  the  significance  of  these  two  factors  is  not  known  with  such  certainty 
n  the  dependence  of  the  solubilizing  power  of  wap  on  Its  degree  of  association.  We,  therefore,  stress  the  role  of 
peptization  in  the  occurrence  of  spontaneous  emulsification  during  the  process. 

••  It  may  be  supposed  that  with  a  very  smad  exceft  of  oil,  ac  ultra mlcroacoplc  (colloidal)  emulsion  M  formed  with 
droplets  of  a  size  beyond  the  resolving  power  of  rise  microscope. 
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SUMMARY 

1.  A  <tudy  has  been  made  of  the  degree  or  dispersion  of  spontaneously  formed  emulsions  of  solar  ol,  obtained 
w«th  ammonium  ole**,  sodium  naphthenic  wap.  sodium  butylnaphthalene  tulfonate  (Neka!),  and  with  mixture,  of 
ammonium  oie m  with  todinro  butylsaphth.  !ene  sulfonate,  and  ammonium  oleate  with  Petrov  kontakt  wdiuro  soap. 

V.  The  dispersion  analyti.  data  are  corrected  with  the  hydrophily  (affinity  few  water)  of  the  emulsifiers,  a  re* 

uUve  measure  o.  whsch  1.  taken  to  be  the  value  of  the  surface  activity  at  the  aqueous  solution  -air  boundary  of  sep* 
ration.  r 

2.  From  surface  tension  data,  the  emuliifien  inve«tik»te<i  give  the  following  hydrophily  series:  ammonium 
oieate  <  naphthenic  soaj  •  Petrov  'mntakt  wap  <  sodium  butylnaphthalene  sulfonate. 

4.  It  is  established  that  naphtlienlc  soap.  a.  a  substance  of  medium  surface  activity  and  hydrophily,  is  a  more 
effective  emulsifier  than  the  strongly  surface  active  and  relatively  oleophilic  ammonium  oleate  and  the  weahly  sur¬ 
face  active  hydrophilic  Nekal. 

5.  It  is  established  that  a  mixture  of  oleate  and  Nekal  la  superior  to  either  one  of  these  emulsifiers  in  eraul- 
sifying  power.  A  mixture  of  oleate  and  Petrov  kontakt  wap  emulsifies  oil  better  than  does  create  alone. 

f  6.  A  possible  explanation  of  the  resulU  is  that  a  mixture  is  equivalent  to  a  “balanced  emulsifier*  and  in  It  the 
defect!  of  hydrophobic  and  hydrophilic  emuliifien  as  emulalon  stabilisers  art  mutually  compensated.  Naphthenic 
soap  is  a  'balanced  emulsifier*,  as  Is  shown  by  Its  medium  surface  activity. 

7.  The  use  of  a  mixture  of  a  hydrophobic  and  a  hydrophilic  emulaifler,  or  of  an  emulsifier  with  medium 

hydrophilic  properties,  evidently  also  favors  maximum  utilization  of  the  oil  in  the  eraulsoi  in  the  form  of  a  hitrhly 
dispersed  emulsified  phase.  ’ 

8.  On  the  ba»i«  of  the  results  obtained  ana  of  fci  views  put  forward  concerning  the  role  of  emulaitien  m  the 
spontaneous  emulsification  frncess  and  its  relation  to  the  molecular  nature  of  emulsifiers,  a  conclusion!!  drawn  as 
to  the  emulsifiers  to  be  used  for  the  production  of  a  concentrated,  highly  dltpericd,  and  stable  emulsion,  with  mlnl- 
mlm  ’loss’  of  oil  in  a  solubilized  form  in  ihs  dispersion  medium. 

I  express  ray  gratitude  to  Academician  P.  A.  Rebinder  fa  hit  guidance  in  this  wotk 
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